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IlXErO HSJIYHEHHfl M YCTPOHCTBO 

3JI5I ErO OCyiHECTBJIEHH^ 

(57) Cnocoo nojiy^eHHsi npoeKUHH o&beKTa c 

noMombio npoHHicaiomero H3JiyHeHH3i 3aicnoHa- 

eTCH b tom, wto noTOK H3JiyHeHHK noABepraiOT 

npocrrpaHCTBeHHOM MOAyjismim BHeceHHeM jio- 

Ka-nbHbix 3aTeHeHHH, kohtpojihpviot yrvibi 

OTKJioH6HH5i jiynevL noTOKa nocjie npoxo^eHHH 

o6T>eKTa no oTHomeHHio k HanpasjieHHio jiynen 



ao Bxofla b ooi>eKT, npeo6pa3yiOT 3th yivioBbie 

OTKJIOH6HH5I B KOHTpaCT npOCKI^HH H3MepeHH£M 

nepeHOca npocrpaHCTBeHHOH MOjxyji9Lu.ua none- 
peMHO k noTOKy n3JiyMeHHH. Yctpohctbo hjih 
ocymecTB^ieHHsi cnoco6a coAep^KHT hctohhhk 1 
npoHHKaiomero H3JiyweHH5i, MOAyJiOTop 3 A^a 
co3AaHM b HeM npocTpaHCTBeHHbix nonepen- 
Hbix HeoAHopoAHOcreH, cpeACTBO jxjisi npeo6pa- 
30saHH5i yrviOBbix oTKJiOHeHHit npoineAuiero 

Mepe3 O&beKT 4 H3/CVKeHH5I B KOHTpaCT 

npoeKUHH 8 o&beKTa 4, HMeiomne arceMeHT 5 
mix n3MepeHHH nonepemioro nepeHoca npo- 

CTpaHCTBeHHblX HeOAHOpOAHOCTCH. 
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Hacroflmee H3o6peTeHne othochtch k 
MeTO^aM h cpeACTsaM Hepa3pyuiaiomero koht- 
pojix HccneayeMoro ofoexTa h TOHHee - k 
cnoco6y no^yneHHH npoexuHH oo-bexTa c 
noMombio npoHHKaiomero mjiynemisi h k 
ycrpoHCTBy ana ero peajiH3aiuiH. 

M3o6peTeHHe mo>kct 6birb Hcno.ib30BaHo 
jxnsi HCcieaoBaHH* BHyTpeHHeii crpyxTypbi 
ofoexTOB, Henpo3paMHwx /yis bhahmoto caeTa, 
BwnoviHeHHbix, HanpwMep, H3 pa3JiHHHbix 
MeTa/uios, nojiHMepoB, kcphmhkh, nn6o 6ho- 
/ionmecKHx o&bexTOB rjix ncxny^eHHH peHTre- 
HorpaMM BHyTpeHHHx opraHOB ne-noBeKa hjih 

^KHBOTHOrO. 

H3BecreH mctoa co3AaHH5i npoexijHH H3o- 
6paaceHH5i BHyTpeHHeH crpyxTypbi ofoexTa 
B03ZteHCTBHeM Ha Hero nymcoM npomixaiomero 
M3JiyneHH5i, b HacTHocrH peHTreHOBexoro, h 
peracTpauHH npoineAmero uepe3 o&bexT H3;iy- 
MeHH«, nojxoAamMM AerexTopoM, HanpHMep, 

cflOTOrmeHKOH, MyBCTBHTeJIbHOH K H3-riyKeHHK) 

Hcno^fb3yeMoro BH^a [EC3 "PeHTren"). rioyi- 
> ynaeMaH npoexm** npeACTaB/ifleT-cooofi KapTH- 
Hy AByMepHoro pacnpeAe^eHHH hhtchchbhocth 
H3^y^eHHH, npomeflmero CKB03b wccieAyeMbiH 
o6beKT. flBVMepHoe pacnpeAejieHHe iihtchckb- 
hocth B03HiiKaeT no npHTOHe cymecrBOBaHHH 
b HccjieiiyeMOM o&beKTe o6jiacreH, pas^iH^aio- 
tUHxca cnocooHocTbio 3aAepacHBaTb npoHHKaro- 
mee H3;iyweHHe. 

ITpH HCnOJIb30BaHHH H3 B eCTHbtX MeTOAa H 
CpeflCTB JlJISl HCCJiejXOBZLHHSL BHyTpeHHeH crpyx- 
Typbi ofoeKTOB, HMercmmx Majiyio cnoco6Hocrb 
3aAep^cHBaTb npoHHxaioinee H3JiyHeHHe, mm 
o&beKTOB, ooviaziaiomHx He3HaHHTejibHhiM pa3- 
jiuhhcm hx 06/racreH no cnoco6HocrH 3aflep- 
JKHBaTb npoHHKafomee H3JiyHeHHe, nojiy^aeMaH 
npoeKUHA HeceT Majio HHcjxjpMaimH o BHyT- 
peHHeH crpyxType H3yMaeMoro ofoexTa. 

XUa HccieAOBaHHH TaKoro rana ofoeKTOB 

HCnO,lb3VIOT MCTOA, B KOTOPOM H3Mep5IIOT 

yrjroB bie oncioHeHHii H3;iyMeHHH, npomeAmero 
CKB03b o&bexT, no OTHomeHHK) k nepBonaMajib- 
HOMy HanpaB-neHHro H3JiyM£HHK ao BxoAa b 
HccneAyeMbrii ofrbeKT. B 3tom c/ryMae nojiynaioT 
HHcJ^opMauHK) o pacnpeAejieHHH, b ochobhom, 
pacceHBaiomux h npejioNuisnomax cbohctb 
o&beKTa, KOTopyio 3aTeM npeo6pa3yicrr b 
KOHTpacrr H3o6pa^ceHH« npoeximH o(h>exTa. 

ByiH^aHnniM TexHHMecKHM penieHHeM k 
npeA^iaraeMONiy cnoco6y HBjisieTCfl cnoco6 
noyiyMeHHJi paAHorpacf>HHecxoH npoexmra o&b- 
eKTa c noMombfo npoHHxaiomero H3JiyMeHHH 
(peHTreHOBCKoe, HeHTpoHHbie nynxn, chhxpot- 
poHHoe H3.TVHeHHe) t b kotopom npomeAmee 
CKB03b o6beKT H3,TyMeHHe KOHTpo-iHpyioT no 
yrviy otxjiohchhh no OTHoraeHHio k HanpaBjie- 
hhio ao sxoja b HccaeAyeMWH ootexT, npH 
3tom ymoBoe onciOHeHHe H3yiyMeHH5i npeo6- 
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pasyraT b KOHTpacT npoeKUHH o^eKTa (n Q A- 
ypeu K.M., Comchkob B.A., LUn.ibuiTeHH C.LU 
PaAHorpac&HH c pec^paKUHOHHWM KOHTpacTo m.* 
>KypHavi TexHimecKoii cJ)H3hkh, 1989, t 59 
Bbin. 6, c. 115-121). 

3tot cnoco6 ocymecTBjiHioT c noMombio 
ycrpoHCTBa, coAep^camero hct04hhk npoHHxa- 
romero K3,iyweHHsi f KonyiHMaTop, (JjopMHpyio- 
iuhh nyMOK Hs^yneHHSj b HanpaBjieHHH 
HccneAyeMoro o^bexTa, cpeAcrso W sl npeo6pa- 
30B3HH5I ymoBbix OTjoTOHeHHH npouieAiuero 
CKBosb o6i>eKT H3JiyMeHH5i b KOHTpacT npoeK- 
Uhh, a TaK^ce AeTexTop una npaeMa nsjiy^e- 
hhh, npomeamero CKB03b HccieayeMbiH o&bexT. 

KOTLTCHMaTOp B CBOIO OHepeAb coaep«HT 
coBepmeHHbift MOHOKpHcrajui, ycraHOBJieHHWH 
b OTpa^aiomeM no Bparry noyio^eHHH, h 
me^esyio AHacfrparMy a.ih orpaHHHeHHH ny^xa 
H3,iytieHH5i. CpeACTBo xjix npeo6pa30BaHH5i 
yrjioBwx OTxjioHeHHH npomeAniero Me pe3 06b- 
exT H3JiyMeHiia b xoHTpacr npoexuHH T ax^ce 
coAep^cHT coBepraeHHbiii MOHOKpHcrajui, pacno- 
iio^ceHHbiH b OTpa^aromeM no Bparry nojio^ce- 

HHH JXJISL XOJUIHM HpOBaHHOFO nOTOXa 

H3Jiy^eHHH. 

OnucaHHoe ycrpoHCTBo HBjiiieTCH &iHxafi- 
mHM TexHHMecxHM pemeHHeM k npwiaraeMOMy 
ycrpoHCTBy. 

OAHaxo npHMeHeHiie MOHOKpHcrajuiOB b 
ycrpoHCTBe xtiji peanH3auHH cnoco6a conpoBo^c- 
AaeTCH orpaHHveHneM ao.ih noiie3HO Hcno,ib3y- 
eMoro HSJiyMeHHa, Tax Kax ot MOHOxpncrajLia 
OTpa^axyrca ,iyMH, nonaaaromHe b y3XHH yro.i, 
orpaHH^eHHBiH mnpHHofi xphboh OTpa^ceHH5i, 11 
HMeionme onpeAejieHm-ro A^iHHy bojihh. ' B 

CBH3H C 3THM TOJIbXO M3SI2LSI HaCTb H3JiyMeHH5I 

ot HcroMHHxa npoxoAHT cxB03b HccjieAyeMbni 
o&bexT H a AeTexTop. hto hphboaht k 

Heo6xOAHMOCTK A^THTCJTb Hil X 3KCn03HUHH. 

Yxa3aHHBie HeAocrarKii HSBecTHoro cnoco6a 
h ycrpoHCTBa ycrpaHSK)TC5i tcm, mto b 
npeAJiaraeMOM cnoco6e h ycrpoHCTBe totok 
npoHHxaromero H3JiyMeHHa noABepraiOT npo- 
CTpaHCTBeHHOH m oa y Ji5i huh , a npeo6pa30BaHHe 
yr^osbix crrxjioHeHHH npoineAtnero cxB03b 
ofoexT H3JTyKeHH5i b xoHTpacr npoexunH 
ocymecTBJi5noT H3MepemieM nepeHoca (none- 
peMHoro CABHra) npocrpaHCTBeHHOH MOAy^iKUHii 
b HanpaBJieHHH, nonepeKHOM k noTOxy H3^y- 

MeHHSI. 

ripOCTpaHCTBeHHyK) MOAyJI5TUHK» nOTOKa 

npoHHxax)mero n3JiyHeiwji co3A3k>t BHeceHHeM 
b 3tot ncrrox HxnyKeHHs >iOKavibHbix 3aTeHe- 
hhh, a nonepeHHbifi nepenoc (cabht) npocrpaH- 

CTBeHHOH MOAyJIflUHH, BH3BaHHbIH paCCeflHHCM 

h npe^OMjieHHeM H3^yMesH5i BemecrBOM hcc- 
iieAyeMoro oobexTa, onpeseyifliOT H3MepeHHeM 
nepeMemeHiiH h Hcxa^ceEHH c})opMbi 3aTeHeHHH 
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-onepeMHo k HanpaBneHino noTOica npoHHKaio- 
ziero H3JiyMeHnsi. 

JLih H3MepeHHH nepeMemeHHH 3aTeHeHHii 

:Oaep^CHBaK)T HCOTKvlOHCHHyK) MaCTb M3.iyMC- 

ii perncTpnpyioT HesaaepacaHHyio nacrb 
?!2.ivMeHH5i turn ouchxh nepeMemeHHH h 

HCKaaceHHH (J)OpMbI 33TeH€HHH IIO HHTCHCHBHO- 

:ta 3Toro H3JiyHeHHH. 

B oaHOM H3 BapnaHTOB peanH3amiH cnoco6a 
-pomeamee nepe3 nccienyeMbiH oobeKT npo- 
^iKaiomee H3JiyweHHe npeo6pa3yioT b cbctoboc 
H3.ivMeHHe h H3MepeHne nepeMemeHHH 3aTe- 
:-:eHitfi npoHHKaiomero n3JiyMeHHH BeayT no 
y!3MeHeHHK> cfcopMbi it npocrpaHCTBeHHoro 
no.ioaceHH* hctohhhkob CBeTa, HHZTyUHpOBaH- 

HOrO npOHHKaiOlUHM H3.1VMeHHeM. f[pH 3TOM, 

3aaep?KHBaK)T Macrb CBeroBoro H3;iyHeHHH, b 
Koropyio paHee npeo6pa30sajiH HeoTicnoHeHHbie 
.tvmh npoHHKaiomero HsnyneHHH. 

B o6ohx cnyManx ue;iecoo6pa3Ho CBCTOBoe 
n3.TVMeHHe npeaBapHTCiBHO nponycKaTb nepe3 
cnniMecKyio CHcreMy. 

B apyroM BapwaHTe peajiraauHH cnoco6a 
npeiiMymecTBeHHO oncioHeHHyio MacTb npo- 
aieniuero nepe3 HCCJieAyeMHH o&beKT npoHHKa- 
romero H3JiyneHHH npeo6pa3yioT b cBe-roBoe 
;i3.iyMeHHe. M b stom cjiynae CBeTOBoe 
;i3.iyMeHHe TaK^ce nponyacaiOT nepe3 onTHne- 
cKyro CHcreMy. 

Bo3mohcho Taicace ii3Mepsm> nepeMemeHHH 

3aTeHeHHH C nOMOIUblO n03HII,HOHHO - MyBCT- 

BiiTejibHoro aeTeicTopa. 

YcTpoHCTBO una ocymecTBjieHHH cnoco6a 
no^yMeHHfl npoeKUHH o6i>eKTa conep«HT hc- 

TOMHHK npOHHKaKDmerO H3JiyMeHH5I , KO^JIHMa- 

Top iwsi 4>opMHpoBaHH5i nyHKa npoHHKaiomero 
H3.iyHeHH* b Ha npaB jichhh HCcrceAyeMoro 
oobeKTa h cpeacrBO ftna npeo6pa30BaHHH 
yrnoBbix oTicnoHeHHH nponieAmero H3JiyMeHHH 

B KOHTpaCT npOeKUHH OObeKTa. B COOTBeTCTBHH 

c. H3o6peTeHneM, ycrpoHCTBO ■ CHa6»eHo MOAy- 
.ihtopom aji^ co3/xaHHfl nonepenHbix npocrpaH- 
CTBeHHbix HeoflHopoaHocreH noTOKa 

npoHHKaiomero H3JiyMeHHH, a cpeflCTBO jxjisi 
npeo6pa30BaHHH yrjiOBbix otkjiohchhh npomeA- 
raero H3JiyneHHH b KOHTpacr npoeKUHH o&beiera 
coaepxHT 3/ieMeHT win H3MepeHHH nonepeMHO- 
ro nepeHoca npocrpaHCTBeHHbix HeoAHopoAHO- 
crew. * 

B npeflnoMTHTejibHoii 4rc>pMe peajiH3au.HH 
ycrpoHCTBa ero aneMeHT fliifl H3MepeHHii 
nonepeMHoro nepeHoca npocrpaHCTBeHHbix Heo- 
aHopoAHOCTeH coaepxcHT TpaHcnapaHT a-*h 
npneMa npoineAmero nepe3 HCGaeayeMhiH 

O&teKT H3JiyueHHH, KOTOpMH BbinOJIHeH c 

yMacTKaMH, 3aAep*CHBaiomHMH Hcnojib3yeMbin 
bha npoHHKaiomero H3JiyHeHH5i. 

U,ejiecoo6pa3Ho b npejuioaceHHOM a^h ocy- 
mecTBiieHHsi cnoco6a ycrpoHCTBe Me^ay wccjie- 
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ayeMbiM oStjCktom h TpaHcna paHTOM ycraHo- 
BHTb jiiOMHHecixeHTHbiH npeo6pa39BaTejib npo- 
HHKaiomero H3JiyHeHH51 B CBeTOBOe H3-iyMeHHe 

h 3aKpbiTb ero ynacTKaMH, 3anep^cHBaKDmHMH 
CBeTOBoe H3JiyMeHHe. fliia cooHpaHHst .lyMew 

JIIOMHHeCUeHTHOrO H3JiyMeHHH H VBe^HMeHHH 
erO HHTeHCHBHOCTH »CeJiaTe-lbHO npHMCHHTb 

onTHMecKyio CHcreMy, pacno.io^HB^ ee Me«ay 
^lOMHHecueHTHHM npeo6pa30BaTeneM w TpaHc- 
napaHTOM. 3-neMeHT hjisi H3MepeHHii nonepeu- 
Horo nepeHoca h HCKa^ceHHH (f)opMbi 
npocrpaHCTBeHHbix HeoflHopojHOCTeii MO»:eT 
coAep»:aTb jnoMHHecueHTHMe BemecrBa h HMerb 

y^aCTKH C pa3JIHMHbIMH vlKDMHHeCUeHTHblMH 
CBOHCTBaMH. FIpH 3T0M npejnOMTHTeJIbHO 
yCTpOHCTBO OCHaCTHTb OnTHMCCKOH CHCTCMOH 

AJiJi H3MeHeHHH HanpaBJieHHSi CBeTOBoro H3^y- 
MeHHfl, B036y^aaeMoro nporaeAmHM o6i>eKT 
npoHHKaiomHM H3/iyMeHHeM npii nonasaHHH Ha 
sjieMeHT ajisi H3MepeHHH nonepeMHoro nepeHoca 
npocrpaHCTBeHHbix HeoAHopo3HOCTeii. B npea- 
noMTHTe/ibHOH c})opMe ocymecTB^eHH5i ycrpoH- 
crBa yKa3aHHan onTHMecKaa cwcrreMa ajih 
, co6npaHHH ^ynew nioMHHecueHTHoro H3JiyMeHHH 

COAep?KHT KOwTJieKTHBHblH 3JieMCHT B BHAe 

onTHMecKoro pacrpa. B OTAe.ibHbix cjiy^asix 
3jieMeHT ajih H3MepeHHH nonepeMHoro nepeHoca 
npocrpaHCTBeHHbix HeoAHopoAHocreH npeAcraB- 

JIHeT C060H n03HUHOHHO - HyBCTBHTeJIbHblH 

AeTeKTop. 

CymecrBO H3o6peTeHH5i h ero ripenMyme- 
crBa 6yAyT 6o;iee noH5iTHbi H3 noc^eAyiomero 
onwcaHHii npHMepoB ocymecTB.ieHHfl cnoco6a h 
ycrpoHCTBa c ccbuiKOH Ha conpoBO^yiaiomHe 
MepTOKH, . rAe H3o6pa^eHo: Ha 4)Hr. 1 - 
npHHAHDHajibHafl cxewia ycrpoHCTBa nnsi pea- 
jiH3amiH (Jja30KOHTpacTHoro cnoco6a nojiyMemiH 
npoeKUHH o^eKTa c noMombio npoHHKaiomero 
H3^yMeHHA, cor^acHO H3o6peTeHHio; Ha (J)Hr. 2 

- cxeMa H3MepeHHS nepeHoca npocrpaHCTBeH- 

HOH MOAyJISUHH B nOTOKe H3JiyMeHH5I C 

3aAep^JcoH nacTH npoineAmero CKB03b o6rbeKT 
npoHHKaiomero H3JiyMeHH5i npw ocBemeHHH 
p6beKTa MOAyiiHpoBaHHHM noroKOM; Ha ^ar. 3 

- cxeMa H3MepeHHs nepeHoca npocrpaHCTBeH- 

HOH MOAyJIflUHH B nOTOKe H3JiyHeHHH C 

33Aep>KK0H MacrH npoineAmero Mepe3 o6rbeKT 
npoHHKaiomero H3JiyMeHH5i npw ocb emeHHH 
o6r>eKTa HeMOAyJiHpoBaHHbiM noTOKOM; Ha fyur. 
4 - cxeMa H3MepeHH5i nepeMemeHHH 3aTeHeHHH 
b noroKe H37iyMeHHH c npeo6pa30BaHHeM 
npoHHKaiomero H3-nyMeHHfl b CBeTOBoe H3;iyMe- 
. HHe no nepeMemeHHsiM rpaHHu hctomhhkob 
cBeTa; Ha i^wr. 5 - cxeMa H3MepeHHfl 
nepeMemeHHH hctohhhkob CBeTa b cooTBercT- 
bhh co cxcmoh Ha c{)Hr. 4. c 3aAep*CKOH HaCTH 
CBeTOBoro HxnyMeHHfl; Ha 4»ir. 6 - cxeMa 
H3MepeHHii nepeMemeHHH hctomhhkob CBeTa b 
cooTBeTCTBHH co cxeMOH Ha <%>nr. 4 c 3aAep^cKoft 
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ceeTOBoro H3jiyMeHHst, npeaBapHTe/ibHo npony- 
uueHHoro ^epe3 onTimecKyio CHcreMy; Ha cfcmr. 
7 - cxeMa H3Mepemi5i nepeMetueHHJi 3aTeHeHHH 
npoHMKaiomero H3/iyMeHH5i c npHMeHeHweM 
3KpaHa, noKpbiToro HCOAHopoaHbiM jiiom h hoc(do- 
Pom; Ha cj3Mr. 8 - cxe.Ma n3MepeHnsi 
nepeMemeHHH 3aTeaeHHH npoHHKatomero n3/iy- 

WeHHH C HCn0^b30BaHHeM n03HUHOHHO-MyBCT- 

BHTejibHoro AeTeKTopa; Ha ($nr. 9 
cxeMaTHMecKH npouecc o6pa30BaHH5i KOHTpacra 
npoeKUMH o&beKTa. 

J\n$i -nymnero nomiMaHHH n3o6peTeHH5i 
npe^io^ceHHbiH cnoco6 ncayMeHHH npoeKijHH 
o6*beKTa c noMombio npoHHKaiomero hstivhchhsi 
6yaeT b noCvieAyiomeM onncaH Ha npuMepax 
pa6oTbi ycxpoHCTB, KOTopbie Hcno/ib3yK>TCH jinx 
pea^H3auHH cnoco6a. 

OjHa H3 npHHUHmiav-ibHbix cxeM ycTpOHCTBa 
nun ocymecTBjieHHsi cnoco6a npeAcrraBJieHa Ha 

<j)Mr. 1. B COOTBeTCTBHH C 3TOH CXCMOH 

hctouhhk 1 npoHHKaiomero K3;iyHeHHH, Hanpn- 
fciep, peHTreHOBCKas Tpy6Ka, pacnoiioaceH Ha 

HeKOTOpOM paCCTOHHHH OT KOJUIHMaTOpa 2, 

KOTOpblH cny^HT jxnsi o6pa30BaHH« noTOKa 
npoHHKaiomero H3^yMeHHa c Majioft pacxoAH- 
m oct bio. Ha iryTH pacnpocTpaHeHHH ko;uihmh- 
poBaHHoro noTOKa pa3MemeH TpaHcnapaHT 3 

ZUIH C03iiaHH5I npOCTpaHCTBCHHOH MOAyjIHljHH 

noTOKa H3viyMeHH5i, T.e. rjix noyiyueHHH b 3tom 
noroKe HeoaHopoflHOCTeH b HanpaB/ieHHH, 
nonepenHOM k ero ABH>KeHHio. 

npenno^THTejibHO HCCJiezjyeMbiH o&beKT 4 
ycraHOBHTb HenocpeACTBeHHo 3a TpaHcnapaH- 
tom 3 TaK, mto6h Becb o6i>eKT 4 mm ero 
H3yMaeMasi nacrb (o6jiacTb) nporai3biBajiHCb 
noroKOM npoHHKaiomero H3Jiy*ieHH5i. JXnsi 
npneMa npoHHKaiomero H3 jryneHHH , npomenme- 
ro ^epe3 HCCJieAyeMbm o6beKT 4, npeAHa3HaqeH 
3/ieMeHT 5, KOTopbiH H3MepaeT nonepeMHbiw 
caBHr (nepeHOc) npocrpaHCTBeHHOH Moay/isi- 

UHH, T.C HeOHHOpOflHOCTH nOTOKa H3JTyMeHH5I. 

B KawecTBe 3;ieMeHTa 5 MoryT 6biTb npHNieHeHbi 
cjDOToaaeHKa, jih6o no3HUHOHHO - My bctb HTCJib- 

HblH iieTCKTOp JIH60 ^lIOMHHeCUeHTHblM 3KpaH. 
BaJKHO OTMeTHTb, HTO paCCTOHHHe "L" OT 

ncoieiiyeMoro o6i>eKTa 4 ao sjieMeHTa 5 aoji;kho 
6biTb Bbi6paHo T3KHM o6pa30M, MTo6bi none- 
peMHbni ciiBHr HeozrHopoAHOcreH b rioroice 
HS/iyMeHHfl, Bbi3BaHHbtH npejiOMjieHneM H3Jiy- 
neHH5i npn npoxo;KneHHH hm HccneAyeMoro 
o&teKTa 4, 6bm pemcTpHpyeMbiM b npexjejiax 

HyBCTBHTeJlbHOCTH 3/ieMCHTa 5. 

ripn npoxo>K;ieHHH MOfly^HpoBaHHoro npo- 
HHKaiomero n3nyHCHi\si qepe3 wccneAyeMbiH 
ocVbeKT 4 MacTb ero JiyneH 6 npejiohvisnorrcsi 

3THM OObeKTOM 4 H OHH OTKilOHfllOTCK Ha 

HeKOTopwH yro^i no OTHomeHHio k HanpaBJie- 
hhk) viy^ea 7 HanyMeHHH no Bxona b 
HcoieziyeMbJH o6r>eKT 4. OTimoHeHHbie h 
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HeoTKjioHCHHbie /iy hh H3/iyMeHH5i nooie npo- 

XOKfleHHH 11 M H O&bCKTa 4 HCCyT MOAyjIHUHK) 

co3aaHHyK) TpaHcnapaHTOM 3, a ojicmcht 5 
BoenpHHHMaeT nonepe^Hbie cflBum MOAy/isiuHH 
-nyMew H3JiyMeHM5i b pa3^iMMHbix 30Hax noTOKa. 

Ilpn nocneayiomeH o6pa6oTKe HHc|)opMauHH 
o nonepeMHbix c^BHrax HeoAHopo/iHOCTeH b 

pa3^1HMHbIX 3QHax nOTOKa H3JiyMeHM5T, perHCT- 

pnpyeMbix 3si e m chto m 5, no^ynaiOT npoeKUHio 

8 0O*beKTa 4 B BHAe KOHTpaCTHOH KapTHHbl. 

KoHTpacr KapTHHbi onpe,ae^5ieTC5i HajiHHHeM b 
Hen yMacTKOB 9 h 10 pa3/iHMHOH hpkocth hjih 
UBeTa b 3aBHCHMOCTH ot pacnpeAe/reHHH 
npejiOMjiaiomHx cbohctb HccneAyeMoro o6i)eKTa 
4. 

JUpyraa cxeMa ycrpoHCTBa mix ocymecTB- \ 
yieHHH cnocooa npHBe^eHa Ha c^nr. 2, r^e } 
hctomhhk 1 1 npoHHKaiomero H3JiyweHHa[ ocBe- 
maeT OTBepcrHe 12 flHact)parMbi 13, KOTopas ■ 
3aAaeT h cJ)HKCHpyer npocrpaHCTBeHHoe nojio- 
>KeHHe HcroHHHKa 11, a TaK^ce ero pa3Mep. S 
Ha nyTH pacxoAHmerocK ot OTBepcrHH 12 j 
AHa4)par\ibi 13 noTOKa H3JiyMeHHH HaxoAHTcaj 
TpaHcnapaHT 14, npeacTaB^KioiaHH co6oh ! 
njiacTHHy c mhojkcctbom, b MacrHOCTH Kpyr- j 

JIblX, OTBepCTKH 15, BbinOTIHGHHyK) H3 MaTepH- 

ajia, chjtbho norjiomaiomero H3JiyMeHiie 
Hcno7ib3yeMoro Bwa. B cjiyuae npHMeHeHHH 
peHTreHOBCKoro VL3JiyHcmisi ruiacrHHa TpaHcna- 
paHTa 14 Mo^ceT 6biTb H3roTOB7ieHa H3 CBHHixa. 

ripomeznnee nepe3 OTBepcrHH 15 imacraHbi 
TpaHcnapairra 14 H3-ryHeHHe OKa3MBaeTca 

CKOJUIHMHDOBaHHBIM, npH 3TOM KpaH OTBepCTHH 

15 3anaicrr npocrpaHCTBeHHyio Monyjismjuo 
noTOKy H3jryweHHH. HccneflyeMbra o6i>eKT 4 
noMemaeTCs HenocpeACTBeHHO 3a TpaHcnapaH- 
tom 14 Ha rryTH KO^uiHMHpoBaHHoro h 
MOAy/iHpoBaHHoro noTOKa H3^yMeHHa. 

Ha HeKOTopoM paccrosiHHH ot TpaHcnapaHTa 
14 no xoAy pacnpocrpaHeHHH KOTUiHMiipoBaH- 
Hbix h MOjryjiHposaHHbix viyMew 16 ycraHOBJieH 
BTopofi TpaHcnapaHT 17, hmcioiuhh yMacnoi / 
18, Henpo3paMHbie jias npomeAraero Mepe3 \ 
HCcneayeMbiH o&beKT 4 u3-nyMeHH5i. PaccrosiHiie 
"L" ot TpaHcnapaHTa 17 ao HccJieAyeMoro 
o6beKTa 4 Bbj6paHO TaKJiM, mto6m BbimeAiniie 
H3 o&beKTa 4 nym 19 c OTKjiOHeHHeM ot 
nepBOHaqajEbHoro (ao bxoah b o6beKT 4) 
HanpaB.ieHM CMecTmracb b nonepeuHOM Ha- 
npaB/teHiiH Ha BejiMMinry, conocTaBHMyK) c 
pa3pemaiomeH cnoco6HOCTbio npweMHHKa 20, 
pa3MemeHHoro 3a TpaHcnapaHTOM 17. 

Ha noBepxHOCTH TpancnapaHTa 17 npomeii- 
uiwe nepe3 o6beKT 4 jiyMH 19 H3yiyHeHKH 
o6pa3yioT CHCTeMy tisitch (3aTeHeHHH) 21, 
HBjisnoniHxca npoeKUHsiMii OTBepcTHH : 12 AHacJ>- 
parMbi 13 CKB03E TpaHcnapaHT 14. - 

Henpo3paMHwe ynacTKH 18 TpaHcnapaHTa 
17 pa3MemeHbi TaM, ne o6pa3yiOT npoeKmm 
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oTscpcTHsi 12 AiiacfcparMK 13 HeonciOHsnoimiecH 
b oobeKTe 4 ;ivwh H3.ryweHna, a ocra-ibHasi 
wacrb TpaHcnapaHTa 17 H3roTOB/reHa H3 
MaTepiiana, nponycKaioizero npoHHKaiomee H3- 
.ivMCHiie. B pe3y/ibTaTe HeKOTopwe otkjtohch- 
Hwe ,ivwh HMeiOT B03Mc;KHOCTb nonaAamis Ha 
npo3pawHbie a-ih HxnyweHttsi vMacrKii TpaHcna- 
paHTa 17 h npoxoasiT CK303b Hero Ha npHe.MHHK 
20 ; KOTopwH perHCTpHpyeT ABVMepHoe pacnpe- 
^e.ieHiie hhtchchbhocth noTOKa H3.ny weHH5i. 

MHTeHCHBHOCTb npcmeAinero H3.nyweHH5i, 
3apeniCTpHpoBaHHa5i npncMHHKOM 20, onpe^e- 
.iseTCsi norjiomeHHeM H3,iyweHHH b Hccne^ye- 
mom oobeKTe 4, a Taicace bcjihwhhoh CMemeHHa 
rpaH>m nsrreH 21 OTHOCirrejibHo Henpo3pawHbix 
yMacTKOB 18 TpaHcnapaHTa 17. 

TaKHM o6pa30M, b ashhom cnywae KOHTpacr 
npoeKUHH 22 oobeKTa 4 co3AaeTcsi 3a ewer 
HepaBHOMepHOCTH pacnpeaejreHHH hhtchchbho- 
cth H3JiyweHH5i Ha npne.MHHKe 20. 

npUHHMaH BO BHHMaHHe, WTO BeJTHMHHa 

CNiemeHHK rpaHHu iihtch 21 onpexexsierrcsi kslk 
npo»3BeAeHHe yrjia oricrcoHeHHJi ;iywa Ha 
paccroHHHe, npoxoflHMoe oricioHeHHbiM .ivhom 
or HccneAyeMoro o&beKTa 4 no npHeMHHKa 20, 
to ^ce^iaTejibHO jxjisl noBbnneHHsr wyBCTBHTejib- 
hocth npeAiio^ceHHoro cnoco6a yBejiHWHBaTb 

paCCTOHHHe L. 3tO CT3HOBHTC3 B03M02KHbIM 

o.iaroAapa pa3MemeHHio ncoieAyeMoro o&beKTa 
4 nepes TpaHcnapaHTOM 14, k3k sto noKa3aHo 
Ha cJdht. 3, rjxe coxpaHeHbi UHc})poBbie 
ooo3HaweHH5i, npuHHTbie Ha cfciHr. 2. 

OnHaKo Hy^cHo ywHTbiBaTb, wto npn tskom 
pacnoTio^ceHHH HCOieayeMoro o6i>eKTa 4 oh 
no^BepraeTCH H3/iHiiiHeMy bo3achctbhio npoHH- 
Kaiomero H3Jiy wchhh , TaK kbk wepe3 3tot 
o6beKT 4 npoxoAHT Ta wacrb H3JiyweHH5i, 
KOTopan 3aTeM 3aflep^KHBaeTC5i TpaHcnapaHTOM 
14 h He ywacTByeT b npoeuHpoBaHHH. 

H3BeCTHO, WTO CpaBHHTCJIbHO WaCTO B03HH- 

xaeT Heo6xoflHMocTb comacoBaHHH MacmTa6a 
npoeKUHH HCCJiezxyeMoro o6teKTa c pa3MepaMH 
npneMHHKa H3;iyweHH5i no toh npnwHHe, wto 
npoHHKaiomee H3^yweHiie, pacnpocrpaHsiHCb 
npsiMOJiHHeHHO, cnoco6Ho AaBaTb jih6o napaji- 
/iejibHyio, jih6o ueHTpajibHyio npoeKUHK), 
pa3Mepw KOTopoH oziH03HawHo onpeAejieHH 
pa3MepaMH HcaieAyeMoro o6bexTa. 

ComacoBaHHC pa3Mepa npoeKUHH nccjieAy- 
eMoro ocVbeKTa c pa3MepaMH npHeMHHKa 
H3-nyweHH5i MO^ceT 6biTb AOCTHrHyTO nyTeM 
npeo6pa30BaHHH npOHHKaromero H37iyweHHH b 
CBeTOBoe c nocneAyiomHM npHMeHeHHeM onra- 
wecKow o6pa6oTKH CBeTa, HHAyuHposaHHoro 
npoHHKaromHM H3JiyweHneM. 

3to moxho noacHHTb cxeMofi, H3o6pa^ceH- 
hoh Ha 4>Hr. 4, Ha Koropon hciOwhhk 23 
npoHMKaiomero H3JiyweHHsi (peHTreHOBCKaa 
Tpy6Ka) pacno-no>KeH nepezj oTBepcrHeM 24 
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OTa*parMbi 25. Ha nyTH pacnpocTpaHeHH* 
npoHHKaiouiero H3,iyweHH5i nocie juacfcparMbi 
25 noMemeH TpaHcnapaHT 26, KoropbiH 
Bbino^HaeT cftyHKiiHH KO/uiHMaTopa h sionyjisi- 
Topa. 

KoJTJIHMHpOBaHHblH H MOjyjlHpOBaHHblH 

TpaHcnapaHTOM 26 noTOK npcnuKaioniero H3- 

JiyweHH5I npOXOAHT CKB03b HCCTejyeMHH OO^beKT 

4, npome^uiHe wepe3 Hero nyw;f 27 ii3.iyweHH5i 

B3aHM02eHCTByK)T C jHOMHHeCUwHTHblM DKpaHOM 

28, a wacrb npoHHkaiomero H3.TyweHH^ 3a^ep- 
acHBaeTc* TpaHcnapaHTOM 29, cTOHnniM nepea 
3KpaHOM 28. He3aziep>KaHHa5i wacrb H3.iyweHH5i, 
nocTynasi Ha 3KpaH 28, BW3biBaeT <})_TyopeciieH- 
THoe CBeweHHe (noKa3aHo Ma.ieHbKH.vm crpeji- 
k3mh) ero /noMHHocjDopa b 3onax 30. 

TpaHcnapaHT 29 BbinonHen t3k. wto ero 
Henpo3pawHbie ajtn npoHHKaioniero H3.iyweHH5i 
ywacrKH 31 3 ajjep^KHBaioT , b ochobhom, 
6ovTbmyio wacrb jiyweii, HeoTK-iOHHBmiixcH or 
nepBOHawajibHoro HanpaBJieHHs zro BxoAa b 
HCCJieayeMbiH o&beKT 4. Co6cTBeHHo otjctiohhb- 
uinecfl jiywn H3Jiy weHH3 Bbi3bi3aK)T CBeweHHe 
^K)MHHo<})opa b 30Hax 30 3KpaHa 28. Mhtch- 
CHBHocrb 3Toro CBeweHHe TeM 6ovTbme, weM 
6ojibme BejiHWHHa CMemeHHH Ha 3KpaHe 28. 

PacnpeAe-neHHe hhtchchbhocth CBeweHHa 
Ha 3KpaHe 28 Mo^ceT 6biTb 3aperHCTpHpoBaHo 
BH3ya^bHo hjih (jDOTorpaqbHeH, .tji6o BBe^eHo b 
KOMnbiOTep wepe3 cpeacTBo onTnwecKoro BBOAa 
H3B eCTHOH KOHCTpyKUHH (He noKa3aHbi) . 

06pa6oTKa co3AaBaeMoro CBeweHHH Ha 
3KpaHe 28, b tom wHcne npoemipoBaHHe 
H3o6pa^ceHHH 3Toro CBeweHHH Ha CBeTowyBCT- 
BHTejibHbiH AeTeKTop (He noKa3aH), b wacrHo- 
cth, c H3MeHeHHeM MacmTa6a, pea^insyeTCH 
o6biwHbiMH H3BecrHbiMH cpeACTBaMH, HanpHMep 
CHcreMOH jihh3 h 3epKaji (He noKa3aHbi). 

H3MepeHne nonepewHoro nepeMen^eHM 
nywxa npoHHKaioiaero H3/iyweHHH mo/KCt 6biTb 
ocyn^ecTBjieHO c Hcno^b30saHHeM npeo6pa30Ba- 
HHii b cBeroBoe H3JiyweHHe h ApyrnM nyTeM, 
HjunocTpHpyeMbiM cxeMOH Ha cf)Hr. 5, rAe 
npoeuHpyioiqaa wacrb, H3o6pa^ceHHa5i Ha cJ)Hr. 
4, jxnsi npocTOTbi He noKa3aHa, a npeAcraBJieH 

/HOMHHecueHTHblH 3Kp3H 28, nOKa3aHHbIH Ha 

(J)wr. 4, ho 6e3 TpaHcnapaHTa 29, 3aaep;KHBa- 
romero npoHHKaromee H3JiyweHiie. 

llpn stom, c{)jiyopecueHTHoe CBeroBoe 
H3JiyweHne ot 3KpaHa 28 orpaHHWHsaeTca 
pacnojio^eHHMM 3a hhm MacKHpyiomHM TpaHc- 
napaHTOM 32. CBeTOBoe H3JiyweHHe, npomeA- 
niee wepe3 MacKHpyromHH TpaHcnapaHT 32, 
perHCTpnpyeTcs actcktopom 33. riocjieAHHH b 
AaHHOM caywae npeACTaBji5ieT co6oh (fcrroKaMe- 
py, coAep»camyK) onTHMecKyio CHcreMy 34 h 
CBeTowyBCTBHTejibHyio ruieHKy 35. 

MacKHpyiomHM TpaHcnapaHT 32 HMeeT 
ywacrKH 36, 3aAepacHBaiomHe h^ih ocia6jiflio- 
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tunc CBeToeoe M3/iyMCHHC. Pacno;io;KeHne 
npo3panHbix h Henpo3paMHbix a-isi cbctoboto 
H3JiyMeHHH ynacTKOB TpaHcnapaHTa 32 BbiopaHo 
TaK, wto Henpo3paMHbie ywacrKH 36 HaxoAsrrca 
Ha nyTH CBeroBoro H3JiyHeHHfl, BW3BaHHoro 
HeoTKjioHeHHbiMH jiyMaMH npOHUKatomero H3- 

IlpHHUHn H3MepeHH5i norrepeMHoro nepeMe- 
meHHa nyMKa npOHHKaiomero H3./iy mchhh 3a- 
K^KmaeTcsi b cjie^yiomeM. 

B pe3yjibTaTe MOAynauHH noToxa npOHHKa- 
iomero H3>iyMeHHfl TpaHcnapaHTOM 26 b 3tom 
noTOKe o6pa3yiOTC5i 06/iacTH bmcokom h hm3koh 

HHTeHCHBHOCTH, KOTOpbie npH npOXOJKZJCHHH 

H3JiyneHH5i Mepe3. 3KpaH 28 Bbi3biBaiOT cfxrcyo- 
peci^eHTHoe CBeueHHe ero jnoMHHOct>opa b bhrc 
CBeTOBbix niiTeH (He noicasaHbi). riojio>KeHHe 

3THX nflTeH 6yfleT H3MeH5ITbCS! npH OTKJIOHeHHH 

HccneAyeMbiM o&beKTOM 4 jiyven noTOKa 
npOHHKaiomero H3JiyMeHHH. EjiaroAapa Bbime- 
onHcaHHOMy BbinojmeHHio MacKHpyiomero 
Tp^aHcnapaHTa 32, jxojix CBeTOBoro H3JiyMeHH5i 
ot Ka^c^oH H3 30H 30 3KpaHa " 28 6yaeT 
3aBHceTb, b ochobhom, ot Be/tHMHHH nonepen- 
Horo CMemeHHA CBeTOBbix nsrreH Ha sxpaHe 28. 

CseTOBoe H3JiyneHHe 37, npoineAmee ot 
3KpaHa 28 wepe3 TpaHcnapaHT 32, npoeunpy- 
eTCH onTHHecKOH chctcmoh 34 Ha cBeTOMyBcr- 
BHTCfTbHyio ruieHKy 35 AeTeKTopa 33. 3acBeTKa 
njieHKii 35 6yAer tcm 6ojibine, HeM 6ojibnia5i 
AOJisi CBeTOBoro H3ny Henna 37 ot sxpaHa 28 
npoEcuia wepe3 MacKHpyiomHH TpaHcnapaHT 32. 
H3o6pa;*ceHHe He3aAepxcaHHOH TpaHcnapaHTOM 
32 nacTH CMemeHHoro CBCTOBoro nsiTHa 
npeACTaB^neHa Ha c£>Hr. 5 b bhac cepnoo6pa3HOH 
3auiTpHXOBaHHOH o6;iacrH 38. TaKHM o6pa30M, 
no^iynaeM KapTHHy AByMepHoro pacnpeAe/teHHH 
BejiH^HH CMemeHHH CBeroBbix nsrreH Ha 3KpaHe 
28. Ha3BaHHbie CMemeHHH cootb ctctb y k>t 
npoeKUHHM 06/iacreH HCCJieAyeMoro o&beKTa 4, 
no pa3HOMy OTicrcoHsiiomHx npoHHxaiomHe 
H3JiyweHHe. 

C uejibio yMeHbmeHHfl He^cenaTejibHoro 

B./TH5IHH5I HeCOBepUjeHCTB OnTHMeCKOH CHCTeMbI 

34 Ha KawecTBO ncnyMeHHoft npoeKUHH Hccrce- 
AyeMoro o&beKTa 27 MacKHpyiomHH TpaHcna- 
paHT 32, npenHTCTByiomHH nonaAaHHio 
(JxnyopecueHTHoro CBeTOBoro H3;iyHeHHsi* Ha 
c£oto ruieHKy 35, ue^iecoo6pa3Ho pa3MecrrHTb He 
nepeA, a 3a onTHHeacofi chctcmoh 34, KaK 3to 

BHAHO Ha Cj3Hr. 6. npaKTHMeCKH MaCKHpyiOOXHH 

TpaHcnapaHT 32 b 3tom cjiynae H3roTaBjiHBaiOT 
4x)TOcnoco6oM nyTeM npoeuHpoBaHHH KapTHHw 
CBeroBbix oaTeH wepe3 onrawecKyio CHcreMy 
34, hto AaeT B03MO^cHOcrb CKOMneHcnpoBaTb b 
nojiyMeHHOH npoeKUHH HCKaxceHmi onTHnecKOH 
CHcreMbi 34. 

ripH OnHCaHHOH ({XJpMe peaLTIH3aUHH H30- 

6peTeHH5i HMeeT cmmcji Hcno;ib30BaTb b 
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onTimecKon chctcmc 34 n3BecrHOK KOHcrpy k- 
uhh onTHMCCKHH pacrp (He noKa3aH) juix 
y BejiHMeHHsi ao;ih <Jviyopecu,eHTHoro H3jiyn e - 
hhsi, HanpaBJiaeMoro Ha tfcoTon/ieHKy 35 
AeTeKTopa 33. OnTHnecKHH pacTp mojkct 

COAepxaTb MHOXCeCTBO MHKpo;iHH3, C(|50KyCHpO- 

BaHHbix Ha noBepxHoCTH 3KpaHa 28. 

B BbimeonHcaHHbix cxeMax ycrpoHCTB, 
npeACTaBJieHHbix Ha 4)Hr. 4, 5 h 6, npHMeHHjicsi 
viiOMHHHCueHTHbiH 3KpaH 28 h TpaHcnapaHTbi 
29 h 32. Po-ib 3thx TpaHcnapaHTOB 29 h 32 
3aKjircma^iacb b coo6iachhh MOAy^iflUHH npoHH- 

KaiOIUeMy H CBeTOBOMy H3^yMeHH5IM, CBH3aHHOH 

c nonepeMHbiM nepeMemeHHeM nyMKa npOHH- 
Kaiomero H3^iyMeHH5I. 

3tot ^ce s^cfceKT MoxeT 6biTb nojiynen c 
noMomtK) noKa3aHHoro Ha <bnr. 1 3KpaHa 39, 
HMeiomero yMacrKH 40 h 41 c pa3JiHMHbiMH 
(JjjiyopecueHTHbiMH CBoiicTBaMH (ubct cjj/cyopec- 

UeHTHOrO H3JiyHeHHH, 5TPKOCTB 3T0TO H3JiyMe- 

HH5i, era nojisipH3auH5i) , 6e3 npHMeneHHK 
TpaHcnapaHTOB. 

ripH nonaAaHHH npOHHKaiomero H3JiyKeHH5i 
Ha 3KpaH 39 ero ynacTKH 40 h 41 acnycKaioT 
c})jiyopecueHTHoe CBeroBoe H3JiyMeHHe c pa3- 

JlHWHblMH napaMeTpaMH, KOTOpoe BOCnpHHHMa- 
eTCH CBeTOHyBCTBHTejIbHbIM AeTCKTOpOM (He 

noKa3aH) h3bccthoh KOHCTpy kixhh , cnoco6HbiM 

pa3-TIHWaTb napaMCTpbl H3-lVMeHH5I. 

B npouecce nonepeuHbix nepeMemeHHH 
jiyweH npOHHKaiomero H3.nyHeHH5i no noBepx- 

HOCTH 3KpaHa 39 H3MCHHeTCH COOTHOmeHHe 

ocBemeHHocTH ynacrKOB 40 h 41 3KpaHa 39 h 

COOTB eTCTB eHHO - COOTHOmeHHe AOJieH (^JiyO- 

pecu,eHTHoro CBeroBoro H3*TyMeHH5i c pa3JiHH- 
HbiMH napaMeTpaMH. 

HeTeKTop, 6yAywH MyBCTBHTeyibHMM k 
n3MeH5nomHMC5i napaMCTpaM cf»«fiyopecueHTHoro 
CBeTOBoro H3JiyMeHH5i, perHcrpHpyeT AByMepHoe 
pacnpeAejieHHe nonepenHbix nepeMemeHHH 3a- 
TeHeHHH npOHHKaiomero n3JiyMeHHH b bhac 
KOHTpacrHOH npoeKUHH HCCTeAyeMoro o6i>eKTa. 

B OAHOM H3 BapiiaHTOB BbinOJIHeHHfl 

ynacTKH 40, 41 3KpaHa 39 MoryT coAep^caTb 
BemecTBa, cnoco6Hbie AaBaTb c|)JiyopecueHTHoe 
cBeTOBoe H3JiyMeHHe pa3^THMHbix ubctob. ripn 
nocrynjieHHH Ha t3koh 3KpaH 39 orpaHHMeH- 
Horo 3aTeHeHH5iMH nywxa npOHHKaiomero 
H3^yMeHH5i pe3yjibTHpyiomee cfcyiyopecueHTHoe 
CBeroBoe H3viyMeHne 6yaer cocroaTb H3 

KOM6HHaUHH UBeTOB, 3aBHCHmeH OT OTHOCH- 

TeyibHbix AOJieM o6^yMaeMbix yMacrKOB jiiomh- 

HOC|)OpOB 40, 41 pa3JIHWHbLX UBeTOB. 

rionepeHHbie nepeMemeHHH 33TeHeHHH nyn- 
Ka npOHHKaiomero H3JiyMeHiifl 6yAyT H3MeHHTb 
COOTHOmeHHe ocsemeHHbix njiomaAen jiiomhho- 
4)opoB ynacTKOB 40 h 41 sxpaHa 39 c 

pa3JIHMHbIMH yllOMHHeCUeHTHblMH CBOHCTBaMH. 

B CBOio oMepeAb yKa3aHHbie H3MeHeHHH 
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cooTHomeHMH 6ysyT npoaB.nsn'bCsi b npoeKUHH 
nccieiiyeMoro och>eKTa b Biiae oo^acreH c 

pa3-lHMHOW OKpaCKOM, T.£. 6yZCT HMeTb Mecro 
OBeTOBOM KOHTpaCT. 

B jpyroM BapwaHTe sbinoAneHnsi HexoTopbie 
r A3 yMacrKOB 40 m 41 3KpaHa 39 MoryT 

OT.THMaTbCSI nO/IHhIM (iLlH OCia6;ieHHblM) OT- 

cyxcTBHeM 4)jiyopecueHTHbix cbohctb. Hanpn- 

MCp, 3TO B03M02CHO 3a vTOKablbHOrO 

yja-ieHHH jnoMMHocfcopa c yKa3aHHbix ywacTKOB, 
.ihco hx o6pa6oTKH, racsmeH (});iyopecueHiuno. 

OpeAITOHTHTCJIbHO VM3CTKH C MeHbmeH 

cp.iyopecueHTHOM cnococHocTbio pacnoyio^cHTb 
Ha nyTH npoxo^caeHMH HeoTKjiOHeHHbix Aynevi 
npoHHKaiouiero H3JiyMeH;i5i. 

IlonepeMHbie nepeMe:neHH5i 33TeHeHHH npo- 
HHKaiomero H3.nyweHH5i 3 stom cnynae 6yayT 

V B e»"IH H H B3Tb JXOJlK> o6v!VMeHHOrO JUOMHHOCf)Opa, 

a.Meiomero 6ojibinHe 4)^yopecueHTHi»ie CBOMCTBa 
(cBeTOOTAaqH). ripw stom npoeKUHH ynacTKOB 
nccieAyeMoro o&beKTa, HMeionuix 6ojibmyio 
OTK-ioHaiomyio cnoco6Hocrb, 6yAyT npeAcraB- 
.ieHbi CBdvibiMH o6jiacr5fMH <30HaMH) . Ectch Ha 
ny-rfi npoxo^caeHHA HeoTKjiOHeHHbix Jiyneft 
npoHHxaiomero H3AyHeHTisi pa3MecTHTb yMacncH 
c oojibineft CBCTooTAaMeH, to KOHTpacr npoeic- 
nini HccneayeMoro o&beKTa 6yAeT c o6paTHbiM 

3H3KOM. 

KaK H3BecrHO, nepeMemeHHe - BexTop, 
xapaKTepH3yiomHHcs HanpaB^eHHeM h MOAy- 
-ieM. ,11,7151 pa3AejibHoro H3MepeHH5i Mojxynsi h 
HanpaBJieHHH nepeMemeraiH 3aTeHemiH noTOKa 
npoHHKaramero H3AyHeHiLH u,e;iecoo6pa3Ho npn- 
MemiTb no3HUHOHHo-MyBCTBHTejibHbiii AeTexTop 
42 h oneparaBHo CB5i3aHHoe c hhm bmmhcjih- 
TtsibHoe cpeACTBO 43, noica3aHHbie Ha <£>nr. 8 
n (J)yHKUKOHajibHo Bbino.iHHiomHe pojib npneM- 
Horo sjieMeHTa 5 (cj)Hr. 1). 

/ ri03HUHOHHO-KyBCTBHTejIbHHH ACTCKTOp 42 

j HMeeT MHO^CeCTBO CeKUHH 44, SjieKTpHUeCKH 
COeAHHeHHbLX C BblMHCJIHTejIbHblM CpeACTBOM 43. 

Ha noBepxHocTb no3HmioHHO-HyBCTBHTejibHoro 
AeTeKTopa 42 npoHHicajomee H3AyMeHHe npn- 
xoaht b BHAe orpaHHMeHHKX nyMKOB (npoeKUHH 
OTBepcTHa 12 AHacfrparMbi 13 wepe3 TpaHcna- 
paHT 14, $Hr. 2). Bmxoahoh CHinaji ot k3^kaoh 

CeKUHH 44 ACTCKTOpa 42 COAep^CHT HH(J)OpMa- 

uhk) o KoopAHHaTax nyMKOB npoHHKaiomero 

H3-TiyMeHH5I, BOCnpHHflTOrO ACTCKTOpOM 42. 

IlpoaeCC H3MepeHHH COCTOHT B TOM, MTO 

BHHHanHTeyibHoe cpeacTBO 43 3anoMHHaer 
noxa3aHH5i AerexTopa 42, no^yMeHHbie c 

HeKOTOpWM CTaHAapTHblM O&bCKTOM HJIH npH 

ero orcyTCTBHH. 3aTeM Bbina/iHsnoTCH H3Mepe- 
hhh c HCc/ieAyeMbiM o6i>eKTOM h 3tot pe3yjibTaT 
cpaBHHBaeTca c nojryMeHHhiM paHee. Flo HToraM 
cpaBHCHH5i onpeAe-nfleTCsi BCjiHMHHa h HanpaB- 
yieHiie CMemeHHM nyMKOB npOHHKaiomero H3- 
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viyneHHfl, KOTopbie npouuiH Mepe3 pa3.iHMHwe 
o6/racTM nccneAyeMoro o&beKTa. 

BblMHClHTMbHOe CpeACTBO 43 4>OpMHpyeT 

M3o6pa^ceHHe npoeKUHH 45 HccieAyeMoro 

OO^beKTa, Ha KOTOpOM B KOHTpaCTHOM BHAe 

nofca3biBaeT BejiHMHHy h HanpaB-nemte otkjio- 
HeHHft npOHHKaiomero H3JT\ r MeHiisi. 

KoHKpeTHbiH npHMep ocymecTBJieHHsi H3o- 
6peTeHH5i c noMombro ycrpoHCTBa, noKa3aHHoro 

Ha C})Hr. 2, npHBOAHTCH HH^ce. 

HCTOMHHK npOHHKaiomero II3vlVHeHH5I 11 - 

pemreHOBCKa* Tpy6xa c MeoHbiM aHOAOM, 
pa6oTaiomasi b pe^cHMe reHepaintH xapaKTepw- 
CTHMecKoro H3JiyMeHHH, HMeioinero A^iHHy 
BOJiHbi 1,54 A. IIotok H37iyMeHH5i orpaHHMHBa- 
eTcsi AHacJjparMOH 13 c Kpyr.TbiM OTBepcrHeM 
12 AHaMerpoM 0,01 mm. } 
Ha paccrosiHHH 1 m ot juacJjparMbi 13 j 
ycraHOBJieH TpaHcnapaHT 14 H3 Henpo3paMHoro \ 
jxnsi peHireHOBCKHx Aynen MeTa^xna (cBHHuoBaa 
cj^o^bra) c CHcreMOH OTBepcniH 15 Kpyrjion 

C|50pMbI AHaMCTpOM 0,01 MM, paBHOMepHO 

pacnojio^ceHHbix Ha paccTOjrmin 0,05 mm oaho 
ot Apyroro b BepmHHax cctkh paBHocropoHHHX 
Boo6paacaeMbix TpeyrojibHHKOB co . ctopohoh, 
paBHOH 0,05 mm. Ha paccrosiHiiii 1 m no xoAy 
-nyMefi ot TpaHcnapaHTa 14 pa3MenxeH BTopoii 
TpaHcnapaHT 17, Bbino^HeHHbni H3 npospa^Horo 
rjix peHTreHOBCKHx jiyneK aMopcfjHoro MaTepn- j 
ajia, HanpHMep, KBapua, Ha kotophh HaHeceHa I 
ceTxa Henpo3paMHbix xnx peHTreHOBCKHx ^ywen 
yMacrKOB 18 b BHAe Kpyrjrbix njiacTHH 
AHaMeTpoM 0,06 mm, pacnovTaraeMbix Ha 
paccro5iHHH 0,1 mm OAHa ot ApyroH b BepmHHax 
npaBHJibHHx BOo6pa«aeMbix Tpeyro^bHHKOB. j 

OopMa h pacnojio^ceHHe Henpo3paMHHx 
yMacrKOB 18 noAo6paHbi Tax, mto AOCTHraeTCH 
nojiHoe nepeKphiTHe hmh ny^KOB peHTreHOBCKo- 
ro H3 AyMeHHH , nporaeAmHX ckb03b TpaHcnapaHT 
14. 

IlepeA Ha^ajiOM H3MepeHHH coBMemaioT 
npoexuHH OTBepcTHH 15 TpaHcnapaHTa 14 Ha 
njiocKocrb TpaHcnapaHTa 17. JXnsi stoto Ha 
Mecre npHeMHHxa 20 ycraHaB^HBaiOT ra3opa3- 

p5IAHbril CTeTTOK H3JiyMeHH5I H3BeCTHOH KOHCT- 

pyxuHH h nepeMemeHHeM TpaHcnapaHTa 14 

A06HBai0TC5I MHHHMaJIbHOrO 3HaMeHH5I CKOpOCTH 

c^eTa ra3opa3psiAHoro CMeTWHxa H3JiyMeHHjr. 

B xaMecTBe HecaeAyeMoro oSbeiera 4 
Hcnojib3osajiH Ky6 co ctopohoh 20 mm, 
BbinojiHeHHbiH H3 napat})HHa c AByMa b33hmho 
nepneHAHKy^5ipHbiMH otbcpcthsimh 46, xax 3to 
bhaho Ha <{5Hr. 9, Ka^cAoe H3 kotopux HMeeT 
AHaMerp, paBHWH 2 mm. MccneAyeMbiH o6i>eKT 
4 pa3MemanH b6/[H3h TpaHcnapaHTa 14 Ha ny™ 
nywxa H3JiyMeHH5i. ripHeMHHKOM 20 cny^cnjia 
peHTreHOMyBCTBHTe^bHan 4>oromieiF;ca, pa3Me- 
meHHasi 3a TpaHcnapaHTOM 17 b6j;H3h Hero. 
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Chhmok 47 npoeKUHH 48 oo-beKTa 4 
npeiiCTaByisieT coooh mho*ccctbo pa b h ootcto ji - 
mux nHTeH 49, oopa30BaHHbix ;iyMaMH, 
npome^uiHMM cKB03b TpaHcnapaHT 14 h 
wacTHqHo 3aAep^caHHbiMH TpaHcnapaHTOM 17, 
Ha (pone paBHOMepHon 3acBCTKH ot AH(}xt)y3HO 
paccesiHHbix ^yneii. rtpoeKunfl 48 Mccie^yeMoro 
o&beKTa 4 BbirviHAHT b bha£ TeMHoro KBaApaTa 
50 co ctopohom, paBHOM 40 mm c nepeKpemn- 
BaiomHMHC5i cBeT^ibiMH no/iocaMH (He noKa3a- 

Hbf) HIHpHHOH OKOJIO 4 MM, COOTBCTCTByfOIUHMH 

npoeKUHsiM OTBepcTHM 46 Ky6a. 

JlyMH, npoinemuHe ofoeKT 4 b ceneHH5ix, 
coAep^Kamnx OTBepcTHM 46, 6y^yT ocia6/ieHbi 
cnoeM napac{)HHa tojiiuhhoh 18 mm b MeHbraeft 
creneHH, MeM JiyMH, KOTopbie nponum Mepe3 
ctcoh napac|)HHa b 20 mm. 3to 6yAeT OTpa^KeHo 

B H306pa>KeHHH MCHblUHM nOMepHCHHCM ({)OTO- 

SMyjibCHH Ha aieHKC JlyMH, npouieAuiHe 
cKB03b OTBepcTHH 46 o&beKTa 4 nepneHAHKy- 
tihpho hx ochm, 6yjyT OTKjiOHHTbCH no 3aK0Hy 
jihh3H Ha yivibi, nponopuHOHa.nbHbie paccTOH- 

HHK) OT ,-iy^a AO OCH OTB"epCTHH 46. 

HaH6o^bmHH yro^i otkjiohchhsi peHTreHOBCKHx 
JiyMen cocraBHT npuMepHO 4 yrjioBbix ceKyHAbi. 
OTioioHeHHbie jivmh, npoHAfl paccrosiHHe b 1 
m ao TpaHcnapaHTa 17 h cfciOTonjieHKH, 
no/iynawT ooKOBoe CMemeHHe Ha BejiHHHHy ot 
0 ao 0,02 MM. 



TaKHM oopa30M T okotio 20 ;iyMeH, nepece- 
Kaiomux OTBepcTHe 46 b Ka^oM ero 
paAwajibHOM ceqeHHH, nonaAyT Ha (froTonjieHKy, 
wacTHMHo 3aAep^caHHbie TpaHcna paHTOM 17* 
Ho^ifl 3aAep>KaHHoro TpaHcnapaHTOM 17 M3^iy- 
4eHH5i cocraBMT ot 70% - una jiynepL Han6onte 
VAaAeHHbix ot oceii OTBepcTHM 46, ao 100% - 
•XJia Aynefi, npomeAuiHx Mepe3 och otbcpcthh 

46 h He npeTepneBraHx OTKJiOHeHHH ot 
nepBOHanajibHoro HanpaB^eHHsi. 

IIjiomaAb nonepeMHoro cchchhsi Bcex jiy- 
MeH, npomeAmHx cKB03b HCCJieAyeMbiH o&beKT 
4, cocraBHT okojio 15% ot iuiomaAH ceneHHsi 
o6*beKTa 4. riosTOMy He Bee o6jiacTH o6*beKTa 
4 AaAyT cbok) npoeKULHio Ha (JxrronjieHKy. 

RjlX nOBbimeHMfl HH(J)OpMaTHBHOCTH CHHMKa 

47 ueviecoo6pa3HO npnAaTb CMenjeHHe o&beKTy 
4 Ha BevTHMHHy X<0,01 b AByx HanpaB/ieHHHx 
h Ha BeiiHHHHy 2X nepeMecrHTb c|)OTOiuieHKy 
b Tex ace HanpaBjieHHHx, CAejiaTb noBTopHo 
chhmkm npoeKUHH Apyrnx o6jiacTeH o&beKTa 4, 
KOTopbie He 6bura oojiyweHbi peHTreHOBCKHMH 
jiynaMH npn npeabmymux npoeuHpoBaHHHX. 

H3o6pereHHe He orpaHHMHBaercs npnMepa- 
mh ocymecTB-rieHHtf, npHBeACHHHMH b HacTosi- 
meM onucaHHH, h mo2K6t HMerb HeicoTopbie 
n3MeHeHii« h AonojTHeHiiH, He BbixoA^mHe, 
oAHaKo, 3a paMKH H3Jio>KeHHHx Aarcee naTeH- 

THblX npiITH3aHHH. 



OOPMYJIA H3 O EPETEHHJI 



1. Cnocoo no^iyHeHHH npoeKUHH o6i>eKTa c 
noMombio npoHHKaromero H3/iy mchhji , b coot- 

BeTCTBHH C KOTOpbIM npomeAHiee CKB03b o6i>eKT 

H3jiyMeHHe KOHTpo.THpyioT no yrvry OTmioHeHHH 
no oTHomeHjuo k HanpaBjieHHK) ao BxoAa b 
HCCJieAyeMbrii o5beKT, npn 3tom yrjiOBoe 
OTK-iOHeHne n3jryn&HH$i npeo6pa3yK5T b kohtp- 
acr npoeKumi o6beKTa, omjiuHatou^uucu TeM, 
hto totok npoHHKaiomero n3iiyMeHH5i noABep- 
raiOT npocTpaHCTBeHHOH MOAy/i5iUHH, a npeo6- 
pa30BaHHe yr.iOBbix otkjiohchhh npouieAmero 

CKB03b OObeKT H3^>"HeHH5I B KOHTpaCT npoeKUHH 

ocymecTB.isiioT H3MepeHHeM nepeHOca npo- 
CTpaHCTBCHHOH MOjy^HUHH B HanpaBjieHHH, 
nonepe^HOM k noTOKy H3JiyMeHH5i. 

2. Cnocoo no n. 1, omjiuHafou^uucx TeM, 

MTO npOCTpaHCTBeHHyiO MOAyilHUHK) nOTOKa 

npoHHKaioniero H3^\*MeHH5i co3AaroT BHeceHHeM 
b 3tot noTOK H3jrvqeHHH jiOKa-abHbix 3aTeHe- 
hhh, a nonepeMHbrfi nepeHOC npocTpaHCTBeHHOH 
MOAy^auHH onpeAe-iKiOT H3MepeHneM nepeMe- 
meHHH 3aTeHeHHH nonepenHO k HanpaB^ieHHfo 
ncrroKa npoHiiKaioaiero H3/iyMeHH5i. 

3. Cnococ no n. 2, omjiuKatou^uucsi TeM, 
4to H3.vepeHHii nepeMemeHHH 3aTeHeHHH 
3aAep?KHBai07 HecmciOHeHHyK) nacrb H3Jiyne- 
HH5i h pemcTpHp\TOT He3aAep^caHHyio Macrb 



H3JiyHeHHii a^is oueHKH nepeMemeHH5i 3aTeHe- 

HHH no HHTeHCHBHOCTH 3TOrO H3JiyMeHHJI. 

4. Cnoco6 no n. 2, omjiuHafou^uuca TeM, 
mto npomeAmee nepe3 ncaieAyeMbiH o6i>eKT 
npoHHKaramee H3/ryMeHTie npeo6pa3yioT b 
CBeTosoe h H3MepeHne nepeMemeHHH 3aTeHe- 
hhh npoHHxaKDmero h 3,Ty m eHH h BeAyT no 
H3MeHemiio pa3MepoB h npocrpaHCTBeHHoro 
nojio^ceHHH hctomhhkob CBera, HHAyuHpoBaH- 
Horo npoHHxaiomHM H3vTyneHHeM. 

5. Cnoco6 no n. 4 y omjtuHaiou^uucsL TeM, 
kto 3aAep>KHBaioT nacTb CBeroBoro H3-nyMeHH5i, 
b KOTopyio paHee npeoopa30BajiH HeoTimoHeH- 
Hbie Jiynx npoHHKaiomero H3iiyMeHHH. 

6. Cnoco6 no nn, 4 n 5, omjiuHaiou^uucsi 
TeM, mto CBeroBoe H3JiyMCHHe npeABapHTeibHo 
nponycKaiOT Mepe3 onTHHecKyio cncreMy. 

7. Cnoco6 no n. 2, omjiUKaiomuucsi tcm, 
mto npeHMyiuecTBeHHo OTKJioHeHHyro nacTb 
npomeAtnero Mepe3 HcoieayeMbiH o&beKT npo- 
hh Kara in ero H3JiyMeHH5i npeo6pa3yK>T b CBero- 
Boe H3JiyMeHHe. 

8. Cnoco6 no n. 7, omjiuiaiou^uucsi TeM, 
mto CBeroBoe H3JiyMeHHe nponycKaiOT Mepe3 
onTHMecxyro chctcmv. 

9. Cnoco6 no n. 2, omjiuHatou^uucsi tcm, 
mto nepeMemeHHH 3aTeHeHHH H3MepflKrr c 
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zcMoinbio no3wuMOHHO-MyBCTBHTejibHoro ^ereK- 
ropa. 

10. YcTpoHCTBO nan no^iyMeHHsi npoeKimw 
;6-faeKTa, coaep^camee hctohhhk npoHHKaiomero 

ZZvlVHCHHfl, KO^IHMaTOp RJISI ({)OpMHpOBaHHfl 

zoroKa npoHHKaiomero ii3jiyMeHHH b HanpaB- 
z-3hhii HcciesyeMoro ofrbeiera h cpeacTBo ajih 
zpeoopa30BaHH5i yrjiOBbix otk^ohchhm npouieA- 
ziero H3jryHeHH5i b KOHTpacT npoeKUHH 
:6beKTa, omjiuHasou^eecsi tcm, hto oho 
:na6/KeHo MoayjiaTopoM zjin co3AaHH5i none- 
;enHbix npocTpaHCTBeHHbix HeoAHopoAHocreH 
zcrroKa npoHHKaiomero H3/iyMeHH3i, a cpeacrBo 
ZJZ3. npeo6pa30BaHMH yrviOBbix onciOHeHHii 
zpomezunero H3/iyMeHHfl b KOHTpacr npoeKUHH 
:6beKTa conep^cHT aneMCHT zjisi. HSNiepeHHH, 
zcnepeHHoro nepeHOca npocTpaHCTBeHHbix Heo- 

ZHOpoaHOCTCH. 

11. YcTpoHCTBO no n. 10, omjiunafou^eeca 
T-M. hto aneMeHT ajix H3MCpCHMM nonepenHoro 
zepeHOca h HCxaaceHHfl cfiopMbi npocrpaHCTBeH- 
hhx HeoAHopoAHOcreH coaepxcHT TpaHcnapaHT 
z.Ta npneNia nporaeainero nepe3 HCcnenyeMbiH 

CCbSKT H3;iyHeHH£, KOTOpblH BbHIOJIHeH C 

ynacTKaMH, 3aaep^cHBaiomHMH Hcno;ib3yeMbiH 
npoHHKaiomero H3^v*MeHHH. 

12. YcTpoHCTBO no n. 11, orruiuHafon^eeca 
TwM . hto Mesmy HccneayeMbiM o&beKTOM h 
TpaHcnapaHTOM ajih H3MepeHHH nonepenHoro 
zepeHOca h HCKaxeHHH cf>opMbi npocrpaHCTBeH- 

HblX HeOAHOpOflHOCTeil VCTaHOBJieH jlIOMIIHeC- 

zeHTHbiH npeo6pa30BaTejib npoHHKaiomero 
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H37iyMeHHH b CBeTOBoe H3viyMeHHe, a TpaHcna- 
paHT HMeeT ywacTKH, 3aaep^cHBaiomHe CBeTOBoe 
H3JiyweHHe. 

13. YcTpoHCTBO no n. 12, omjiUHatoiqeecsi 
TeM, hto Mexcay JiioMHHecueHTHbiM npeo6pa3o- 
BaTeneM h TpaHcnapaHTOM ycraHOB-ieHa onTH- 
HecKasi CHCTeMa ajiji coonpaHna jiyHeft 

iIK)MHHeCLI,eHTHOrO H3jiyMeHH5I H VBC1HMCHH5I 
erO HHTeHCHBHOCTH. 

14. YcrpoHCTBO no n. 11, omjiunatou^eecsi 
TeM, hto 3/ieMeHT ajia H3MepeHHH nonepenHoro 
nepeHoca npocTpaHCTBeHHbix HeoaHoponHOcreH 
coAep^cHT ynoMHHeci^eHTHHe BemecTBa h HMeeT 

yHaCTKH C pa3v1HHHbIMH vlIOMHHeCUeHfHblMH 
CBOHCTBaMH. 

15. YcTpoHCTBO no n. 14, omjiunaiou^eecsi 
TeM, hto oho coaep^cuT onTHnecKyio cucreMy 
AJisi H3MeHeHHH HanpaBjieHH5i CBeTOBoro ii3^y- 
neHHfl, B036y?KAaeMoro npoHHxaiouiHM H3.Tywe- 
HHeM, npoiuezuiiHM ofoeKT, npn nonaziaHini Ha 
sjieMeHT ajih H3MepeHHH nonepenHoro nepeHoca 

npOCTpaHCTBeHHMX HeOMHOpOHHOCTeH 

16. YcTpoHCTBO no nn. 13 it 15, ; 
omjiuHaiou^eecsi tcm, hto onTHHecxasi ciicreMa 
rjisi H3MeHeHH£ HanpaBJieHHH CBeTOBoro ii3ny- 

HCHH5I COflep>KHT KOJIJieKTHBHblH 9-ieMCHT, 

BHno^HeHHbiii b B*me onTHHecxoro pacrpa. 

17. YcrpoHCTBO no n. 10, omjiunaioineecsi 
tcm, hto arceMeHT ajih H3MepeHHH nonepenHoro 
nepeHoca npocTpaHCTBeHHbix HeoAHOpoaHOcreH 

COACp^HT n03HUHOHHO-HyBCTBHTejTbHbIH jeTCK- 
TOp. 
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121873, MocKBa, BepeacKOBCKaji Ha6., 24 crp. 2. 
IlpoH3Bo;iCTBeHHoe npeanpHHTHe «naTeHT» 
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